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Description 

[0001] The present invention relates to a printer. 
[0002] There are several kinds of cash dispenser 
(CD) or information output terminal installed in the un- 
manned shop, etc., in which an apparatus to print and 
issue the necessary receipt or ticket is provided as a 
communication means with a customer. This kind of is- 
suing apparatus includes a printer therein so that paper 
may be printed and interlockingly be discharged. When 
the printing has been completed, the paper to be issued 
as receipt or ticket is then cut at a predetermined length 
by an auto-cutter, and finally the paper is discharged 
outside by a paper discharging apparatus. 
[0003] However, there has been existing a problem 
with regard to the apparatus as above described struc- 
ture. Namely, in the above described structure, when 
there is any trouble in the printer, the printer becomes 
an error state, by which a transaction is suspended, and 
the customer will then have to wait for a long time until 
the apparatus recovers. As the possible occurrence of 
trouble with regard to the printer, there has been known 
a "jamming of paper (the clogged state with paper)." 
[0004] As above described, when the receipt is is- 
sued, the paper is firstly pulled out of a paper roll into 
the printer. The pulled paper is conveyed to the printing 
part, at which the predetermined printing is carried out. 
The printed paper is then conveyed to the cutting part, 
at which the paper is cut at a predetermined length by 
the auto-cutter. The paper is then discharged as a re- 
ceipt from a discharging outlet via a discharging means. 
[0005] This kind of discharging apparatus has been 
disclosed in the prior art, for example, such as the ap- 
paratus of U.S. Patent No. 5,215,393. According to U. 
S. Patent No. 5,215,393, as illustrated in Fig. 30, when 
a paper 105 is conveyed from a cutting part 101 to a 
discharging part 1 03, the top of the paper 1 05 is held by 
a pair of discharging rollers 107 and 109. 
[0006] However, it should be taken into account that 
this kind of discharging apparatus may be installed in 
various locations regardless of indoor or outdoor, and 
there may be a case that the apparatus is used under 
high-temperature and high-humidity condition (for ex- 
ample, above temperature of 43°C and humidity of 
90%). When the apparatus is used under such a bad 
ambient condition, the paper 105 may absorb moisture 
and become limp, thus the paper may curl or the top of 
the paper may crease according to the shape of con- 
veying route or guide of paper. In such cases, the dis- 
charging rollers 1 07 and 1 09 cannot hold the paper 1 05, 
eventually the jamming of paper occurs. 
[0007] Fig. 31 illustrates a state that the paper 105 
becomes limp and curls, thus the discharging rollers 1 07 
and 109 cannot hold the paper 105. Fig. 32 shows a 
state that creases 105a emerge on the paper 105. In 
these cases, the discharging rollers 1 07 and 1 09 cannot 
hold the paper 105. There is also a state as shown in 
Fig. 33 that the paper curls according to the shape of 
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guide. As illustrated in Fig. 33, the paper 105 which is 
pulled out of a roller 104 is guided and conveyed by a 
guide roller 111. At that time, a curl 105b is given on the 
paper 105 due to the guide roller 111 (as shown in Fig. 

5 34), and because of existence of the curl 105b, the dis- 
charging rollers 1 07 and 1 09 cannot hold the paper 1 05. 
[0008] When the paper 1 05 cannot be held by the dis- 
charging rollers 107 and 109, the jamming of paper will 
occur, which results in the above-mentioned error state 

10 of the printer. Eventually the customer will have to wait 
for a long time until the printer recovers. 
[0009] In accordance with the present invention, a 
printer comprises printing means which performs pre- 
determined printing on a paper; 

15 cutting means which cuts the printed paper at a 

predetermined length; 

paper discharging means which discharges the 
printed and cut paper from a paper outlet through a pa- 
per discharging route; 

20 paper detecting means provided at the paper dis- 

charging route for detecting the paper to be discharged; 

a paper collection part provided between the cut- 
ting means and the paper discharging means for storing 
the paper which is not discharged from the paper outlet; 

25 and 

controlling means for recognising an occurrence 
of a paper jam when the paper is not detected by the 
paper detecting means after completion of the printing 
and cutting operations, the controlling means further re- 

30 turning the undischarged paper in a direction opposite 
to the paper discharging direction and causing another 
paper to be issued, thereby the returned undischarged 
paper being pushed by the issued another paper toward 
the paper collection part and collected therein. 

35 [001 0] The present invention provides a printer which 
can resume the normal state when the jamming of paper 
occurs, without suspending the issue operations after 
the occurrence of jamming of paper. 
[0011] With this structure, when paper is detected by 

40 the paper detecting means after completion of the pre- 
determined printing by the printing means and cutting 
by the cutting means, a paper discharging operation 
may be executed by the paper discharging means, and 
after the paper discharging operation, when paper is still 

45 detected by the paper detecting means after passing of 
a predetermined time, paper may be returned in a direc- 
tion opposite to the paper discharging direction to be 
collected in the paper collection part. 
[0012] Preferably, the controlling means may issue 

50 the same paper as ordinarily issued in the reissue op- 
eration. 

[0013] Preferably, the controlling means may issue a 
dummy paper of which length is longer than that of paper 
ordinarily issued in the reissue operation. 
55 [0014] Preferably, the controlling means may repeat 
the paper reissued operation until paper is normally dis- 
charged. 

[0015] Preferably, the controlling means may repeat 
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a dummy paper reissue operation until the dummy pa- 
per is issued in a normal state. 

[0016] Preferably, when the dummy paper is detected 
by the paper detecting means, issue of an ordinary pa- 
per may be considered to be possible and issue of the 5 
ordinary paper may be carried out, and when the dummy 
paper is not detected by the paper detecting means, is- 
sue of the ordinary paper may be considered to be im- 
possible and issue of the dummy paper may be repeat- 
ed. 10 
[0017] Preferably, the controlling means may repeat 
forward and reverse rotation of discharge rollers in order 
to press a returned dummy paper toward the paper col- 
lection part. 

[0018] The printer may be adapted to issue receipts, *s 
tickets, etc. 

[0019] In the prior art, when paper becomes limp and 
creases due to high -temperature and high-humidity en- 
vironment, the apparatus has been trying to somehow 
insert the paper in the discharging means. To the con- 20 
trary, according to the present invention, there is no con- 
cept of such troublesome insert of paper, and when the 
jamming of paper occurs in such an environment, the 
paper is returned in the direction opposite to the paper 
discharging direction, and the reissue of paper is carried 25 
out, so that the returned paper may be collected in the 
paper collection part and at the same time the paper 
may be issued in a normal state. 
[0020] Typically, the retry operation is repeated until 
the normal discharging is carried out, and the next op- 30 
eration should be executed after confirming the normal 
discharging. Thus the receipts or tickets which could not 
be discharged in a normal state are collected in a col- 
lection part, and such an error discharging receipt or 
ticket can be reissued in a normal state. Therefore the 35 
suspension of issue of receipt due to the jamming of pa- 
per will not occur. 

[0021] Especially in such an operation, since there is 
a function that the receipt once returned is pressed 
down toward the collection part by the top of the reis- *o 
sued paper, the returned receipt is sure to be conveyed 
toward the collection part. 

[0022] Further, even when the normal discharge can- 
not be carried out, the receipt can be reissued without 
fail by repeating the reissue operation, so that the issue 45 
operation after that can normally be carried out without 
fail. 

[0023] Further, when the dummy receipt longer than 
the ordinary receipt is issued, the reliability of collection 
of the returned receipt improves. so 
[0024] Further, when the discharging rollers repeat 
forward and reverse rotations at issue of the dummy re- 
ceipt, the reliability of collection of the returned forego- 
ing receipt also improves. 

[0025] The invention will be described below in detail 55 
with reference to the accompanying drawings, in which: 

Figure 1 is a view with a block diagram showing a 
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structure of a printer including a paper discharging 
apparatus according to a first embodiment of the 
present invention; 

Figure 2 is a plan view showing a receipt according 
to the first embodiment of the present invention; 
Figure 3 is a view showing an operation of the paper 
discharging apparatus according to the first embod- 
iment of the present invention; 
Figure 4 is a view showing an operation of the paper 
discharging apparatus according to the first embod- 
iment of the present invention; 
Figure 5 is a view showing an operation of the paper 
discharging apparatus according to the first embod- 
iment of the present invention; 
Figure 6 is a view showing an operation of the paper 
discharging apparatus according to the first embod- 
iment of the present invention; 
Figure 7 is a view showing an operation of the paper 
discharging apparatus according to the first embod- 
iment of the present invention; 
Figure 8 is a view showing an operation of the paper 
discharging apparatus according to the first embod- 
iment of the present invention; 
Figure 9 is a view showing an operation of the paper 
discharging apparatus according to the first embod- 
iment of the present invention; 
Figure 10 is a view showing an operation of the pa- 
per discharging apparatus according to the first em- 
bodiment of the present invention; 
Figure 11 is a view showing an operation of the pa- 
per discharging apparatus according to the first em- 
bodiment of the present invention; 
Figure 12 is a view showing an operation of the pa- 
per discharging apparatus according to the first em- 
bodiment of the present invention; 
Figure 13 is a view showing an operation of the pa- 
per discharging apparatus according to the first em- 
bodiment of the present invention; 
Figure 14 is a view showing an operation of the pa- 
per discharging apparatus according to the first em- 
bodiment of the present invention; 
Figure 15 is a view showing an operation of the pa- 
per discharging apparatus according to the first em- 
bodiment of the present invention; 
Figure 16 is a view showing an operation of the pa- 
per discharging apparatus according to the first em- 
bodiment of the present invention; 
Figure 17 is a view showing an operation of the pa- 
per discharging apparatus according to the first em- 
bodiment of the present invention; 
Figure 18 is a view showing an operation of the pa- 
per discharging apparatus according to the first em- 
bodiment of the present invention; 
Figure 19 is a view showing an operation of the pa- 
per discharging apparatus according to the first em- 
bodiment of the present invention; 
Figure 20 is a view showing an operation of the pa- 
per discharging apparatus according to the first em- 
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bodiment of the present invention; 
Figure 21 is a flowchart showing an operation of the 
paper discharging apparatus according to the first 
embodiment of the present invention; 
Figure 22 is a flowchart showing an operation of the 5 
paper discharging apparatus according to the first 
embodiment of the present invention; 
Figure 23 is a flowchart showing an operation of the 
paper discharging apparatus according to the first 
embodiment of the present invention; 10 
Figure 24 is a view showing an operation of the pa- 
per discharging apparatus according to a second 
embodiment of the present invention; 
Figure 25 is a view showing an operation of the pa- 
per discharging apparatus according to the second 15 
embodiment of the present invention; 
Figure 26 is a flowchart showing an operation of the 
paper discharging apparatus according to the sec- 
ond embodiment of the present invention; 
Figure 27 is a flowchart showing an operation of the 20 
paper discharging apparatus according to the sec- 
ond embodiment of the present invention; 
Figure 28 is a flowchart showing an operation of the 
paper discharging apparatus according to the sec- 
ond embodiment of the present invention; 25" 
Figure 29 is a view showing an operation of the pa- 
per discharging apparatus according to a third em- 
bodiment of the present invention; 
Figure 30 is a view according to a prior art showing 
a structure of a paper discharging part of a printer; 30 
Figure 31 is a side view showing a state when a 
paper creases and proper insertion between dis- 
charging rollers cannot be carried out; 
Figure 32 is a perspective view showing a state that 
the paper creases; 35 
Figure 33 is a side view showing a state that the 
paper curls according to the shape of a guide roller; 
and 

Figure 34 is a side view showing a state that the 
paper curls. 40 

DETAILED DESCRIPTION OF THE INVENTION 



(First Embodiment) 



45 



[0026] A first embodiment of the present invention will 
now be described with reference to Figures 1 through 
23. Firstly, the partial structure of a printer including a 
paper discharging apparatus according to the present 
embodiment is described with reference to Fig. 1. so 
[0027] As shown in Fig. 1 , there is a printing means 1 
which comprises a printing head 3, a platen 5, etc. The 
printing means 1 performs a predetermined printing on 
a paper 11 , which is pulled out of a paper roll 7 and sup- 
plied to the printing means 1 through a guide of a guide 55 
roller 9. The platen 5 is rotatively driven by a driving mo- 
tor 13. The paper 11 on which the predetermined print- 
ing has been carried out by the printing means 1 is then 



conveyed to a cutting means 15. The cutting means 15 
comprises a housing 17, a cutter 19 which is provided 
and makes reciprocating movement inside the housing 
17, a driving motor 21 which reciprocates the cutter 19, 
etc. The paper 11 is cut by the cutting means 15 at a 
predetermined length, thus a receipt 11 ' as shown in Fig. 
2 is issued. 

[0028] The paper 11 is guided by a guide means 23 
and conveyed to a paper discharging means 25. The 
guide means 23 comprises a guide plate 27 provided 
beyond the cutting position of the cutting means 1 5, and 
another guide plate 29 provided in the paper discharging 
means 25. The paper 1 1 is guided by the guide plate 27 
and then transferred to the guide plate 29, so as to span 
each guide plate. The paper 11 is then guided and con- 
veyed to the paper discharging means 25 by the guide 
plate 29. 

[0029] The paper discharging means 25 is provided 
with a pair of discharging rollers 31 and 33. One of the 
discharging rollers, in this case the discharging roller 31 , 
is rotatively driven by a driving motor 35. The paper 11 
which has been guided by the guide plate 29 is then held 
by the pair of discharging rollers 31 and 33, and finally 
is discharged via a discharging outlet 37. 
[0030] There is a paper detecting means 39 provided 
along the paper discharging route in the paper discharg- 
ing means 25. The paper detecting means 39 comprises 
a paper sensor 41 and a paper detecting opening 43, 
so that the paper 11 (the receipt 1V) may be detected 
by an optical method. 

[0031] It is of course clear that the method of detecting 
is not limited to the optical method, and any detecting 
method that is known per se can be applied to. 
[0032] The structure of a controlling means will now 
be described. In summary, the controlling means com- 
prises a printer controller 45 and a retry operation con- 
troller 47. The printer controller 45 is provided with a pa- 
per conveyor controller 49, a printing controller 51 and 
a cutter controller 53. The paper conveyor controller 49 
controls the driving motor 13 which rotatively drives the 
platen 5. The printing controller 51 controls the printing 
head 3. The cutter controller 53 controls the driving mo- 
tor 21 which reciprocates the cutter 19. Further, the retry 
operation controller 47 controls the driving motor 35 
which rotatively drives the paper discharging roller 31. 
In addition, the retry operation controller 47 receives the 
signal from the paper sensor 41 of the paper detecting 
means 39. 

[0033] There is an opening 55 below the space be- 
tween the guide plates 27 and 29 of the guide means 
23, and a collection tray 57 is provided still below the 
opening 55. A paper collection part consists of the open- 
ing 55 and the collection tray 57. 
[0034] The operation of the apparatus according to 
the present embodiment will now be described on the 
basis of the above structure. 

[0035] As illustrated in Fig. 3, the top end of the paper 
11 is firstly in a stand-by state in front of the cutting po- 
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sition of the cutting means 15 (namely, on the side of 
the printing means 1 in Fig. 3). After that, the paper 11 
is conveyed toward the cutting means 15 with the pre- 
determined printing being printed thereon by the printing 
means 1 , which is shown in Fig. 4. The top of the paper 5 
11 is then guided by the guide plates 27 and 29 of the 
guide means 23, so that the top thereof may be guided 
to insert between the pair of discharging rollers 31 and 
33 of the paper discharging means 25. When the paper 
1 1 is further conveyed, the top thereof is held by the pair 10 
of the discharging rollers 31 and 33 to allow the dis- 
charge of the paper 1 1 . Afterwards, the top of the paper 
11 is detected by the paper sensor 41 as shown in Fig. 
5, at that time the discharge operation of the pair of the 
discharging rollers 31 and 33 halts. 15 
[0036] Even after the halt of the discharge operation 
as above described, although the top of the paper is a 
standstill state held by the pair of the discharging rollers 
31 and 33, the paper 11 is further fed from the side of 
the printing means 1, thus the paper 11 becomes 20 
sagged like a loop as illustrated in Fig. 6. When such a 
sagged state of paper 11 goes on, the loop-shaped sag 
of the paper 11 becomes larger as shown in Fig. 7. In 
such a state, when the printing operation is completed, 
the cutter 19 of the cutting means 15 cuts the paper 11 25 
at a predetermined length as shown in Fig. 8. After that, 
as illustrated in Fig. 9, the discharge operation by the 
pair of discharging rollers 31 and 33 restarts, thus the 
paper 11 is discharged as the receipt 11' from the dis- 
charging outlet 37. 30 
[0037] The above described is a series of operation 
in a normal state. 

[0038] As the next explanation, the operation when 
the paper 11 becomes limp and the top of the paper 11 
does not normally insert between the pair of discharging 35 
rollers 31 and 33, will now be described with reference 
to Figs. 10 and 11. 

[0039] In this case, as illustrated in Fig. 10, the top of 
the paper 11 droopingly goes down during printing op- 
eration, thus the normal spanning with the paper 11 to- *o 
ward the guide plate 29 cannot be carried out. Therefore 
the receipt 11' after the predetermined printing is cut by 
the cutting means 1 5, then collected in the collection tray 
57 via the opening 55, which is illustrated in Fig. 11. 
[0040] The next operation will be described with ref- 45 
erence to Figs. 12 through 20, in the case the paper 11 
becomes limp and creases, thus the jamming of paper 
occurs as the paper does not insert between the pair of 
the discharging rollers 31 and 33. 

[0041] In this case, as shown in Fig. 12, the paper 11 so 
becomes limp and there is the crease on the paper 11 . 
Accordingly, the top of the paper 11 does not normally 
insert between the pair of discharging rollers 31 and 33, 
thus the jamming of paper occurs. The paper sensor 41 
cannot detect the top of the paper 11 in such a state, 55 
and the pair of discharging rollers 31 and 33 rotate in 
the reverse directions as shown in Fig. 13 (namely, not 
the normal discharging directions) in order to return the 
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paper 11 toward the opposite direction of the discharg- 
ing outlet 37. The thus obtained state is as illustrated in 
Fig. 14. 

[0042] In the state as shown in Fig. 14, with regard to 
the paper 11, the printing has been carried out by the 
printing means 1 thereon, as well as the cutting at a pre- 
determined length by the cutting means 15 has also 
been made. The paper 11 therefore becomes the receipt 
11\ 

[0043] After that, the retry operation (reissue opera- 
tion) is carried out by using the next paper 11 fed from 
the paper roll 7. Namely, since the foregoing printed pa- 
per 11 has not normally been discharged as the receipt 
11', such a foregoing paper is returned and the same 
operation is carried out again by using the next paper. 
As a result, the foregoing receipt .11' which has been 
returned and remained between the guide plates 27 and 
29, is pushed toward the opening 55 by the top of the 
next paper 11 conveyed by the retry operation. Thus the 
foregoing printed receipt 11* is collected in the collection 
tray 57 via the opening 55, as illustrated in Figs. 16 and 
17. In addition, the next paper 11 conveyed by the retry 
operation is also collected, as another undischarged re- 
ceipt 11', in the collection tray 57 via the opening 55. 
[0044] There may be a case that the reissued paper 
11 is normally discharged as the receipt 11'. In this case, 
the paper 11 is not collected in the collection tray 57 but 
discharged via the discharging outlet 37, which will be 
described below in detail. 

[0045] As illustrated in Fig. 18, the receipt issue op- 
eration is carried out again. Since the foregoing printed 
receipt 11' does not exist, the receipt 11' is normally dis- 
charged in the operation as shown in Figs. 19 and 20. 
[0046] The above described operations will now be 
put in order with reference to flowcharts as shown in 
Figs. 21 through 23. 

[0047] Firstly, the printing operation is carried out as 
shown in Fig. 21 . When the printing in one line is finished 
(step S1), the paper is fed by the amount of one line 
(step S2). At the same time, the driving motor 35 rotates 
in order to rotatively drive the discharging roller 31 (step 
S3). Then control proceeds to step S4 to decide whether 
or not the paper sensor 41 detects the top of the paper 
1 1 . When the top of the paper 1 1 is detected by the paper 
sensor 41 , control proceeds to step S5 to stop the driv- 
ing motor 35. Therefore the driving motor 35 continues 
rotating until the top of the paper 11 is detected by the 
paper sensor 41. 

[0048] Then control proceeds to step S6 to decide 
whether or not the printing in "n" lines (namely the pre- 
determined printing as shown in Fig. 2) has been com- 
pleted. When the printing has been completed, control 
proceeds to step S7 to execute the paper feed by n m" 
lines (see Fig. 2). Then control proceeds to step S8 at 
which the paper 11 is cut at the predetermined length 
by the cutting means 15 into the receipt 11'. To the con- 
trary, if the printing in n lines has not been completed at 
step S6, control proceeds to step S9 to print in one line, 
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then the paper feed by one line is carried out at step 
S10, and control returns to step S4. The operations of 
steps S9, S10, S4, (S5) and S6 are repeated until the 
predetermined n lines of printing is completed. 
[0049] Then control proceeds to step S11 to decide 5 
whether or not the paper sensor 41 detects the top of 
the receipt 11'. When the paper sensor 41 detects the 
top of the receipt 11\ further operation as shown in the 
flowchart of Fig. 22 is executed. To the contrary, if the 
paper sensor 41 does not detect the top of the receipt 10 
1 1 the operation as shown in the flowchart of Fig. 23 is 
executed. 

[0050] Firstly, in the case that the paper sensor 41 de- 
tects the top of the receipt 11\ as shown in Fig. 22, the 
driving motor 35 rotates (step S12), and whether or not 15 
a predetermined time passed is decided (step S13). 
When the predetermined time of step S1 3 passed, con- 
trol proceeds to step S14 to stop the driving motor 35. 
To the contrary, if the predetermined time of step S13 
has not passed, control returns to step S1 2 to repeatedly 20 
execute the operations of steps S1 3 and S1 2. When the 
driving motor 35 stops, control proceeds to step S15 to 
decide whether or not a predetermined time passed. 
When the predetermined time of step S1 5 passed, then 
control proceeds to step S16 to decide whether or not 25 
the paper sensor 41 detects the receipt 11\ To the con- 
trary, when the predetermined time of step S1 5 has not 
passed, the decision at step S1 5 is repeatedly executed. 
[0051] When the paper sensor 41 detects the receipt 
11" at step S16, control proceeds to step S17 to rotate 30 
the driving motor 35 in the reverse direction. When the 
driving motor 35 rotates in the reverse direction, the re- 
ceipt 11' not normally discharged is fed in the opposite 
direction to return to the space between the guide plates 
27 and 29. To the contrary, when the paper sensor 41 35 
does not detect the receipt 11' at step S16, the normal 
paper discharge is considered to have been completed, 
and the operation ends. Namely, as long as the receipt 
1 1 ' has normally been discharged, the receipt 1 1 * cannot 
be detected by the paper sensor 41 at step S16, and if *o 
the receipt 11' is detected by the paper sensor 41 at step 
S16, the receipt 11' is considered not to be discharged 
in a normal state. 

[0052] After the reverse rotation of the driving motor 
35 at step S17, control proceeds to step S18 to decide 45 
whether or not the receipt 11' is detected again by the 
paper sensor 41. If the receipt 11' is still detected by the 
paper sensor 41 , the driving motor 35 continues rotating 
in the reverse direction, since in this case the receipt 11' 
has not been returned to the space between the guide so 
plates 27 and 29. Thus the receipt 11' is conveyed by 
continuing the reverse rotation of the driving motor 35 
to return to such a space. When the receipt 11* is not 
detected at step S18, control proceeds to step S19 to 
decide whether or not a predetermined time passed. 55 
When the predetermined time of step S1 9 passed, con- 
trol proceeds to step S20 to stop the driving motor 35. 
When the predetermined time of step S19 has not 



passed, the decision at step S1 9 is repeatedly executed 
until such a time passed. If the time passed, the receipt 
11' is considered to be returned to the space between 
the guide plates 27 and 29. 

[0053] Secondly, in the case that the paper sensor 41 
does not detect the top of the receipt 11' at step S11 
shown in the flowchart of Fig. 21 , will now be described 
with reference to the flowchart of Fig. 23. In this case, 
the driving motor 35 rotates in the reverse direction (step 
S21). Then control proceeds to step S22 to decide 
whether or not a predetermined time passed. If the pre- 
determined time of step S22 has not passed, the deci- 
sion is repeatedly executed until the time passed. When 
the predetermined time of step S22 passed, control pro- 
ceeds to step S23 to stop the driving motor 35. The re- 
printing in one line is carried out on the paper 11 (step 
S24), then the paper feed by one line is also carried out 
(step S25), and the driving motor 35 rotates (step S26). 
[0054] After that, control proceeds to step S27 to de- 
cide whether or not the paper sensor 41 detects the pa- 
per 11 . When the paper 11 is detected, the driving motor 
35 stops (step S28). When not detected, control pro- 
ceeds to step S29 to decide whether or not the reprinting 
in n lines has been completed. If the reprinting in n lines 
has been completed, control proceeds to step S30 to 
feed the paper by m lines, then the paper 11 is cut at 
step S31 into the receipt 11' which is the same as the 
foregoing not-discharged one. Then control proceeds to 
step S32 to decide whether or not the paper sensor 41 
detects the receipt 11'. When the receipt 11' is detected, 
control proceeds to the operation as shown in Fig. 22. 
If not detected, control repeats the operation of Fig. 23. 
[0055] In addition, when the reprinting in n lines has 
not been completed at step S29, the printing in one line 
is carried out at step S33, the paper feed by one line is 
carried out at step S34, and control returns to step S27. 
Accordingly, the operations of steps S33, S34, S27, 
(S28) and S29 are repeated until the reprinting in n lines 
has been completed. 

[0056] The first embodiment of the present invention 
as above described has the following advantageous 
points. 

[0057] Firstly, although the jamming of paper does not 
occur, for example when the receipt 11 ' was not normally 
discharged because the user forgot picking up the re- 
ceipt and left the receipt at the outlet, the left receipt 11' 
is collected in the collection tray 57. Thus the suspen- 
sion of issue of receipt due to the left receipt 11' will not 
occur. 

[0058] Secondly, when the jamming of paper occurs, 
the paper is returned and the retry operation is execut- 
ed. Thus the jammed receipt 11' is collected in the col- 
lection tray 57, and at the same time, the receipt 11' is 
reissued in a normal state. Therefore the suspension of 
issue of receipt due to the jamming of paper will not oc- 
cur. 

[0059] Especially, since the present embodiment has 
a function that the receipt 11', which is once returned, is 
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pressed down toward the opening 55 by the top of the 
reissued paper 11, the returned receipt 11* is sure to be 
conveyed toward the collection tray 57. 
[0060] Further, although in most cases the normal dis- 
charge of the receipt 11' can be carried out by single 
collection and retry operation, even when the normal 
discharge cannot be carried out by a single operation, 
the present embodiment is programmed to repeat the 
reissue operation. Thus the receipt 11' can be dis- 
charged without fail, so that the receipt issue operation 
after that can normally be carried out. 

(Second Embodiment) 

[0061] A second embodiment of the present invention 
will now be described with reference to Figures 24 
through 28. In the second embodiment, when the jam- 
ming of paper occurs, a dummy receipt of which length 
is longer than that of the ordinary receipt 11' is issued in 
order to collect the jammed receipt 11'. 
[0062] Firstly, as illustrated in Fig. 24, the foregoing 
receipt 11' (the receipt positioned at the lower side in 
Fig. 24) has not been normally discharged, and returned 
to the space between the guide plates 27 and 29. In such 
a state, the dummy receipt 11' of which length is longer 
than that of the ordinary receipt (the receipt positioned 
at the upperside in Fig. 24) is issued. Thus the foregoing 
receipt 1 1' is pushed to be collected in the collection tray 
57 via the opening 55, and the dummy receipt 11' drops 
and also collected in the collection tray 57 via the open- 
ing 55, as illustrated in Fig. 25. 

[0063] The above described operation of the second 
embodiment will be explained in order of operation with 
reference to flowcharts shown in Figs. 26 through 28. 
The printing operation is firstly carried out as shown in 
Fig. 26. When the printing in one line is carried out (step 
S35), the paper is fed by one line (step S36). At the same 
time, the driving motor 35 rotates in order to rotatively 
drive the discharging roller 31 (step S37). Then control 
proceeds to step S38 to decide whether or not the paper 
sensor 41 detects the top of the paper 11. When the top 
of the paper 1 1 is detected by the paper sensor 41 , con- 
trol proceeds to step S39 to stop the driving motor 35. 
Therefore the driving motor 35 continues rotating until 
the top of the paper 11 is detected by the paper sensor 
41. 

[0064] Then control proceeds to step S40 to decide 
whether or not the printing in "n" lines (namely the pre- 
determined printing as shown in Fig. 2) has been com- 
pleted. When the printing has been completed, control 
proceeds to step S41 to execute the paper feed by "m" 
lines (see Fig. 2). Then control proceeds to step S43 at 
which the paper 11 is cut at the predetermined length 
by the cutting means 15 into the receipt 11'. To the con- 
trary, if the printing in n lines has not been completed at 
step S40, control proceeds to step S44 to print in one 
line, then the paper feed by one line is carried out at step 
S45, and control returns to step S38. 



[0065] Then control proceeds to step S46 to decide 
whether or not the paper sensor 41 detects the top of 
the receipt 11'. When the paper sensor 41 detects the 
top of the receipt 11', further operation as shown in the 
5 flowchart of Fig. 27 is executed. To the contrary, if the 
paper sensor 41 does not detect the top of the receipt 
11', the operation as shown in the flowchart of Fig. 28 is 
executed. 

[0066] Firstly, in the case that the paper sensor 41 de- 

10 tects the top of the receipt 11', as shown in Fig. 27, the 
driving motor 35 rotates (step S47), and whether or not 
a predetermined time passed is decided (step S48). 
When the predetermined time of step S48 passed, con- 
trol proceeds to step S49 to stop the driving motor 35. 

15 To the contrary, if the predetermined time of step S48 
has not passed, control returns to step S47 to repeatedly 
execute the operations of steps S48 and S47. When the 
driving motor 35 stops, control proceeds to step S50 to 
decide whether or not a predetermined time passed. 

20 When the predetermined time of step S50 passed, then 
control proceeds to step S51 to decide whether or not 
the paper sensor detects the receipt 1 1 '. To the contrary, 
when the predetermined time of step S50 has not 
passed, the decision at step S50 is repeatedly executed. 

25 [0067] When the paper sensor 41 detects the receipt 
11* at step S51, control proceeds to step S53 to rotate 
the driving motor 35 in the reverse direction. To the con- 
trary, when the paper sensor 41 does not detect the re- 
ceipt 11 ' at step S51 , the normal paper discharge is con- 

30 sidered to have been completed, and the operation 
ends. Namely, as long as the receipt 1V has normally 
been discharged, the receipt 11 ' cannot be detected by 
the paper sensor 41 at step S51, and if the receipt 1V 
is detected by the paper sensor 41 at step S51 , the re- 

35 ceipt 11 1 is considered not to be discharged in a normal 
state. 

[0068] After the reverse rotation of the driving motor 
35 at step S53, control proceeds to step S54 to decide 
whether or not the receipt 1V is detected again by the 

40 paper sensor 41 . If the receipt 1 1 ' is still detected by the 
paper sensor 41 , the driving motor 35 continues rotating 
in the reverse direction. When the receipt 1V is not de- 
tected at step S54, control proceeds to step S55 to de- 
cide whether or not a predetermined time passed. When 

45 the predetermined time of step S55 passed, control pro- 
ceeds to step S56 to stop the driving motor 35. When 
the predetermined time of step S55 has not passed, the 
decision at step S55 is repeatedly executed until such 
a time passed. If the time passed, the receipt 1V is con- 

50 sidered to be returned to the space between the guide 
plates 27 and 29. 

[0069] Secondly, in the case that the paper sensor 41 
does not detect the top of the receipt 1V at step S46 
shown in the flowchart of Fig. 26, will now be described 
55 with reference to the flowchart of Fig. 28. In this case, 
the driving motor 35 rotates in the reverse direction (step 
S57). Then control proceeds to step S58 to decide 
whether or not a predetermined time passed. If the pre- 
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determined time of step S58 has not passed, the deci- 
sion is repeatedly executed until the time passed. When 
the predetermined time of step S58 passed, control pro- 
ceeds to step S59 to stop the driving motor 35. Then the 
paper feed by one line is carried out (step S60, in this 5 
case the printing is not carried out because of issue of 
the dummy receipt 11'), and the driving motor 35 rotates 
(step S61). 

[0070] After that, control proceeds to step S62 to de- 
cide whether or not the paper sensor 41 detects the pa- 10 
per 11 . When the paper 11 is detected, the driving motor 
35 stops (step S63). When not detected, control pro- 
ceeds to step S64 to decide whether or not the paper 
feed by "p" lines is carried out. The number of lines of 
paper feeding "p" is determined so as to be larger than 15 
the number of lines of paper feeding of the receipt 11' 
(1 + n + m). When the paper feeding by p lines is carried 
out, control proceeds to step S65 to cut the paper 11. 
The thus cut paper 11 becomes the dummy receipt 11' 
which is longer than the jammed receipt 11\ Then con- 20 
trol proceeds to step S66 to decide whether or not the 
paper sensor 41 detects the dummy receipt 11\ When 
the dummy receipt 11* is detected, control proceeds to 
the retry operation of the first embodiment of the present 
invention as shown in Fig. 23. To the contrary, if the dum- 25 
my receipt 11' is not detected, control repeats the oper- 
ation of Fig. 28. 

[0071] In addition, when the paper feed by p lines is 
not carried out at step S64, the paper feed by one line 
is carried out at step S67, and control returns to step 30 
S62. Accordingly, the operations of steps S67, S62, 
(S63) and S64 are repeated until the paper feed by p 
lines has been completed. 

[0072] As above described, according to the second 
embodiment of the present invention, in addition to ob- 35 
taining the same effect as that of the first embodiment, 
the function of pressing down the receipt 11* (which has 
not been normally discharged and returned) toward the 
collection tray 57 is strengthened so as to be able to 
collect such a receipt without fail. 40 

(Third Embodiment) 



[0073] A third embodiment of the present invention 
will now be described with reference to Figure 29. In the 45 
third embodiment, like the case of the second embodi- 
ment, the dummy receipt 11' is issued in order to drop 
-the receipt 11' which has not been normally discharged 
and returned to the space between the guide plates 27 
and 29, so that the foregoing receipt 11 ' may be collect- 50 3. 
ed in the collection tray 57. However, the third embodi- 
ment has a character that the dummy receipt 11" is 
moved back and forth between the guide plates 27 and 
29 by repeating forward and reverse rotations of the dis- 4. 
charging rollers 31 and 33. Thus the foregoing receipt 55 
11' which has not been discharged in a normal state is 
pushed to be collected by the collection tray 57 via the 
opening 55. 



[0074] The present invention is not limited to the em- 
bodiments as described above. 

[0075] Although the embodiments refer to the case of 
issue of receipt, the present invention can be of course 
applied to the apparatus which issues the similar printed 
matter such as ticket, etc. 



Claims 

1. A printer comprising: 

printing means (1) which performs predeter- 
mined printing on a paper; 
cutting means (15) which cuts the printed paper 
at a predetermined length; 
paper discharging means (25) which discharg- 
es the printed and cut paper from a paper outlet 
through a paper discharging route; 
paper detecting means (39) provided at the pa- 
per discharging route for detecting the paper to 
be discharged; 

a paper collection part (55,57) provided be- 
tween the cutting means and the paper dis- 
charging means for storing the paper which is 
not discharged from the paper outlet; and 
controlling means (47) for recognising an oc- 
currence of a paper jam when the paper is not 
detected by the paper detecting means (39) af- 
ter completion of the printing and cutting oper- 
ations, the controlling means further returning 
the undischarged paper in a direction opposite 
to the paper discharging direction and causing 
another paper to be issued, thereby the re- 
turned undischarged paper being pushed by 
the issued another paper toward the paper col- 
lection part and collected therein. 

2. The printer as claimed in claim 1 , wherein when the 
paper is detected by the paper detecting means 
(39) after completion of the printing and cutting op- 
erations, the paper discharging operation is execut- 
ed by the paper discharging means (30), and when 
the paper is still detected by the paper detecting 
means after an elapse of a predetermined time, the 
paper is returned in the direction opposite to the pa- 
per discharging direction to be collected in the pa- 
per collection part. 

3. The printer as claimed in claim 1 or claim 2, wherein 
the issued another paper has the same printing 
done thereon as that of the undischarged paper. 



The printer as claimed in any of the preceding 
claims, wherein the controlling means repeats the 
paper issuing operation until the issued another pa- 
per is discharged from the paper outlet. 
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5. The printer as claimed in any of the preceding 
claims, wherein the issued paper is a dummy paper 
of which length is longer than that of the discharged 
paper. 

5 

6. The printer as claimed in claim 5, wherein the con- 
trolling means repeats the dummy paper issuing op- 
eration until the issued dummy paper is discharged 
from the paper outlet. 

10 

7. The printer as claimed in claim 5, wherein when the 
dummy paper is detected by the paper detecting 
means (39) the controlling means recognises the 
paper jam is eliminated and causes another paper 

to be issued, having the same printing done as that is 
of the undischarged paper, and when the dummy 
paper is not detected by the paper detecting means, 
the controlling means recognises that the paper jam 
is not eliminated and repeats the dummy paper is- 
suing operation. 20 

8. The printer as claimed in any of claims 5 to 7, where- 
in the paper discharging means includes discharge 
rollers (31,32), and the controlling means (47) re- 
peats forward and reverse rotations of the dis- 25 
charge rollers in order to push the undischarged pa- 
per toward the paper collection part by the issued 
dummy paper. 

30 

Patentanspruche 

1. Ein Drucker, aufweisend: 
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res Papier ausgegeben wird, wodurch das ge- 
wendete, nicht ausgegebene Papier durch das 
andere, ausgegebene Papier auf das Papier- 
Sammelteil zugeschoben und darin gesammelt 
wird. 

2. Drucker nach Anspruch 1, bei dem, wenn das Pa- 
pier durch die Papier-Erfassungsmittel (39) nach 
Abschluli der Druck- und SchneidvorgSnge erfafct 
ist, der Papier-Ausgabevorgang durch die Papier- 
Ausgabemittel (30) ausgefuhrt wird, und wenn das 
Papier durch die Papier-Erfassungsmittel nach Ver- 
streichen einer vorbestimmten Zeit immernoch er- 
fafit ist, das Papier in die der Papier-Ausgaberich- 
tung entgegengesetzte Richtung gewendet wird, 
um in dem Papier-Sammelteil gesammelt zu wer- 
den. 

3. Der Drucker wie beansprucht in Anspruch 1 oder 2, 
bei dem das andere ausgegebene Papier darauf 
denselben Druck ausgefuhrt hat, wie den des nicht- 
ausgegebenen Papiers. 

4. Der Drucker wie beansprucht in irgendeinem der 
vorstehenden Anspruche, bei dem die Steuermittel 
den Papier-Ausgabevorgang wiederholen, bis das 
andere ausgegebene Papier aus dem Papier-Aus- 
lafi ausgegeben ist. 

5. Der Drucker wie beansprucht in irgendeinem der 
vorangehenden Anspruche, bei dem das ausgege- 
bene Papier ein Leer-Papier ist, dessen Lange lan- 
ger ist als diejenige des ausgegebenen Papiers. 



Druckmittel (1 ), die einen vorbestimmten Druck 35 
auf einem Papier ausfuhren; 
Schneidmittel (15), die das bedruckte Papier 
bei einer vorbestimmten Lange schneiden; 
Papier-Ausgabemittel (25), die das bedruckte 
und beschnittene Papier auf einem Papier- 40 
Ausgabeweg durch einen Papier-AuslaH aus- 
geben; 

Papier-Erfassungsmittel (39), angeordnet an 
dem Papier-Ausgabeweg zum Erfassen des 
auszugebenden Papiers; 45 
ein Papier-Sammelteil (55,57) angeordnet zwi- 
schen den Schneidmitteln und den Papier-Aus- 
gabemitteln zum Aufnehmen des Papiers, das 
nicht aus dem Papier-Auslafc ausgegeben 
wird; und so 
Steuermittel (47) zum Erkennen des Vorlie- 
gends eines Papierstaus, wenn das Papier 
nach Abschluft der Druck- und Schneidvorgan- 
ge nicht von den Papier-Erfassungsmittein (39) 
erfafit ist, wobei die Steuermittel weiter das 55 
nicht-ausgegebene Papier in eine Richtung 
entgegengesetzt zu der Papier-Ausgaberich- 
tung wenden und veranlassen, dad ein ande- 



6. Der Drucker wie beansprucht in Anspruch 5, bei 
dem die Steuermittel den Vorgang des Ausgebens 
eines Leer-Papiers wiederholen, bis das ausgege- 
bene Leer-Papier aus dem Papier-Auslafl ausge- 
geben wird. 

7. Der Drucker wie beansprucht in Anspruch 5, bei 
dem die Steuermittel, wenn das Leer-Papier durch 
die Papier-ErfassungsmitteJ (39) erfafit ist, erken- 
nen, daR der Papierstau beseitigt ist und bewirken, 
dali ein anderes Papier ausgegeben wird, das den- 
selben Aufdruck zeigt, wie den auf dem nicht-aus- 
gegebenen Papier, und bei dem die Steuermittel, 
wenn das Leer-Papier nicht durch die Papier-Erfas- 
sungsmittel erfaftt ist, erkennen, dafc der Papier- 
stau nicht beseitigt ist und den Vorgang der Leer- 
Papierausgabe wiederholen. 

8. Der Drucker wie beansprucht in irgendeinem der 
Anspruche 5-7, wobei die Papier-Ausgabemittel 
Ausgabewalzen (31,32) umfassen, und die Steuer- 
mittel (47) Vorwarts- und Ruckwartsdrehungen der 
Ausgabewalzen wiederholen, um das nicht-ausge- 
gebene Papier durch das ausgegebene Leer-Pa- 



9 



EP 0 872 

pier auf das Papier-Sammelteil zuzuschieben. 



Revendications 

5 

1. Imprimante comprenant: 

un moyen d'impression (1) qui realise une im- 
pression predeterminee sur un papier; 
un moyen de coupe (15) qui coupe le papier 10 
imprime a une longueur predeterminee; 
un moyen (25) de decharge du papier, qui de- 
charge le papier imprime et coupe par une sor- 
tie de papier, en passant par un parcours de 
decharge du papier; is 
un moyen (39) de detection du papier, prevu sur 
le parcours de decharge du papier pour detec- 
ter le papier a decharger; 
une piece (55, 57) de collecte du papier, prevue 
entre le moyen de coupe et le moyen de de- 20 
charge du papier, pour conserver le papier qui 
n'est pas decharge par la sortie du papier; et 
un moyen de commande (47) pour reconnaTtre 
Tapparition d'un bourrage du papier lorsque le 
papier n'est pas detecte par le moyen (39) de 25 
detection du papier apres achievement des 
operations d'impression et de coupe, le moyen 
de commande renvoyant en outre le papier non 
decharge dans une direction opposee a la di- 
rection de decharge du papier, et entramant la 30 
delivrance d'un autre papier, le papier non de- 
charge renvoye etant ainsi pousse par I'autre . 
papier delivre, en direction de la piece de col- 
lecte du papier, et y etant recueilli. 

35 

2. Imprimante selon la revendication 1 , dans laquelle, 
lorsque le papier est detecte par le moyen (39) de 
detection du papier apres achievement des opera- 
tions d'impression et de coupe, I'operation de de- 
charge du papier est executee par le moyen (30) de 40 
decharge du papier et, lorsque le papier est toujours 
detecte par le moyen de detection du papier apres 
qu'un laps de temps predetermine s'est ecoule, le 
papier est renvoye dans la direction opposee a la 
direction de decharge du papier pour etre recueilli 45 
dans la piece de collecte du papier. 

3. Imprimante selon la revendication 1 ou la revendi- 
cation 2, dans laquelle I'autre papier delivre porte 

la meme impression que le papier non decharge. 50 

4. Imprimante selon Tune quelconque des revendica- 
tions precedentes, dans laquelle le moyen de com- 
mande repete I'operation de delivrance du papier 
jusqu'3 ce que I'autre papier delivre soit decharge 55 
par la sortie du papier. 

5. Imprimante selon Tune quelconque des revendica- 
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tions precedentes, dans laquelle le papier delivre 
estun papier facticedont la longueur est superieure 
a celle du papier decharge. 

6. Imprimante selon la revendication 5, dans laquelle 
le moyen de commande repete {'operation de deli- 
vrance du papier factice jusqu'a ce que le papier 
factice delivre soit decharge par la sortie du papier 

7. Imprimante selon la revendication 5 dans laquelle, 
lorsque le papier factice est detecte par le moyen 
(39) de detection du papier, le moyen de commande 
reconnait que le bourrage du papier est elimine et 
amene la delivrance d'un autre papier sur lequel a 
ete realisee la meme impression que sur le papier 
non decharge et, lorsque le papier factice n'est pas 
detect6 par le moyen de detection du papier, le 
moyen de commande reconnait que le bourrage du 
papier n'est pas elimine, et repete I'operation de de- 
livrance du papier factice. 

8. Imprimante selon I'une quelconque des revendica- 
tions 5 a 7, dans laquelle le moyen de decharge du 
papier comprend des rouleaux de decharge (31, 
32), et le moyen de commande (47) repete des ro- 
tations avant et arriere des rouleaux de decharge 
de maniere a faire pousser le papier non decharge 
en direction de la piece de collecte du papier, au 
moyen du papier factice delivre. 
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